Construction of chromosomally located T7 expression system for production of heterologous secreted proteins in Bacillus subtilis.
Bacillus subtilis is most commonly employed for secretion of recombinant proteins. To circumvent the problems caused by using plasmids, the T7 expression system known for its high efficiency was rebuilt in B. subtilis. Accordingly, a markerless and replicon-free method was developed for genomic insertion of DNAs. By the act of homologous recombination via the guide DNA, a suicidal vector carrying the gene of interest was integrated into genomic loci of bacteria. Removal of the inserted selection marker and replicon flanked by FRT sites was mediated by the FLP recombinase. By using the mentioned system, B. subtilis strain PT5 was constructed to harbor a genomic copy of the spac promoter-regulated T7 gene 1 located at wprA (encoding the cell wall-associated protease). Similarly, the T7 promoter-driven nattokinase or endoglucanase E1 of Thermomonospora fusca genes were also integrated into mpr (encoding an extracellular protease) of strain PT5. Consequently, the integrant PT5/Mmp-T7N or PT5/MT1-E1 resulted in a "clean" producer strain deprived of six proteases. After 24 h, the strain receiving induction was able to secret nattokinase and endoglucanase E1 with the volumetric activity reaching 10860 CU/mL and 8.4 U/mL, respectively. This result clearly indicates the great promise of the proposed approach for high secretion of recombinant proteins in B. subtilis.